INTRODUCTION {#cesec10}
============

The diagnosis of hip and pelvic disorders is based on detailed clinical history, physical examination and laboratory tests, as appropriate for each condition.

Plain radiography is still the initial examination of choice, although computed tomography and nuclear magnetic resonance are useful for diagnostic confirmation[@bib1], [@bib2].

In view of the importance of radiography, there is a need to standardized radiographic studies, both in relation to execution and in radiographic series, according to the different pathological conditions. The aim of this article is to propose standardization for the main radiographic views of the hip and pelvis, and with regard to performing specific series for different pathological conditions, providing technical guidance for achieving these aims.

RADIOGRAPHIC VIEWS {#cesec20}
==================

A) Non-traumatic series {#cesec30}
-----------------------

1)Anteroposterior (AP) pelvic radiograph: -Patient in supine or orthostatic position;-Beam incident on median line just above the pubic symphysis, feet rotated internally from 15 to 20° (for correction of the neck anteversion angle), so that the greater trochanter does not overlap the femoral neck ([Figure 1](#fig1){ref-type="fig"});-It should be possible to visualize the coccyx aligned with the pubic symphysis, 2.5 cm cranial in the female sex and 1.5 cm in the male sex. The obturator foramens should be symmetrical[@bib3] ([Figure 2](#fig2){ref-type="fig"});-The iliopectineal line, ilioischial or Köehler\'s line[@bib4], teardrop (lower limit of the acetabulum), acetabular roof and edges of the anterior and posterior walls can be observed ([Figure 3](#fig3){ref-type="fig"}); and-The AP pelvic radiograph is the main view in the radiographic series of the hip and of the pelvis; however, their performance with stress is controversial in literature. Conrozier *et al*[@bib5] and Vanni *et al*[@bib6] demonstrated that there is only a decrease of the articular space in patients with coxarthrosis, in a comparison with unstressed radiography. However, in patients with normal hips or in cases of initial arthrosis, the use of stressed radiography is not necessary[@bib6], [@bib7], [@bib8].2)Lequesne\'s false profile[@bib9]: -It is a false profile, as it corresponds to the profile of the head and of the proximal femur, and not of the acetabulum ([Figure 4](#fig4){ref-type="fig"});-Patient in orthostatic position, with the back tilted 65° anteriorly in relation to the film chassis, both lower limbs in external rotation, with the affected limb (limb furthest from the chassis) perpendicular to the chassis and the contralateral limb parallel to the chassis ([Figure 5](#fig5){ref-type="fig"});-When properly executed, observe between the femoral heads the distance corresponding to the diameter of a femoral head ([Figure 6](#fig6){ref-type="fig"}); and-It is a useful view for the visibility of the medial and anterosuperior impingement of the coxofemoral joint. Therefore, it is important for the evaluation of coxarthrosis and acetabular dysplasia[@bib2], [@bib10], [@bib11].3)Ducroquet\'s profile: -Patient positioned supine, affected hip with flexion of 90° and abduction of 45° (this radiograph therefore requires good hip mobility) ([Figure 7](#fig7){ref-type="fig"});-Beam centered vertically on the coxofemoral joint;-We can observe the profile of the femoral neck, with good visibility of the anterosuperior region of the femoral head-neck transition, the most frequent site of CAME type femoroacetabular impingement. Besides the neck, we can visualize the acetabular roof and identify the presence of an intra-articular foreign body ([Figure 8](#fig8){ref-type="fig"});-The Dunn view is a similar profile, performed with hip flexion of 45° and abduction of 20°. In this view we can also clearly observe the anterosuperior segment of the femoral head-neck transition; and-It is also possible to measure the alpha angle in both views (angle formed between the longitudinal axis of the femoral neck and a line passing through the center of rotation of the femoral head and through the point of the head-neck junction from where the distance to the center of the head exceeds the radius, i.e., loses sphericity. Its normal value should not exceed 55°)[@bib3], [@bib12], [@bib13] ([Figure 9](#fig9){ref-type="fig"}).4)Arcelin\'s surgical profile or cross table view: -Patient in supine position with flexion of 90 degrees of the contralateral hip;-The X-ray tube should be angled 45° cranially in the horizontal plan, towards the thigh root (does not require mobilization of the affected hip, and is ideal for traumatized patients) ([Figure 10](#fig10){ref-type="fig"}); and-Observe the femoral neck in profile and the head-neck transition.5)Lauenstein pelvic radiograph (frog position): -Patient in supine position with double abduction of the lower limbs; beam incident on median line, just above the pubic symphysis, oriented vertically ([Figure 11](#fig11){ref-type="fig"}).

Given the superimposition of images on the femoral side and on the acetabular side, it is the same as a frontal pelvic radiograph, and its usefulness in adults is questionable.

B) Traumatic series {#cesec40}
-------------------

1)Alar[@bib14]: -Patient in supine position with rotation of 45° over the affected side; beam centered vertically on the thigh root ([Figure 12](#fig12){ref-type="fig"});-It evidences the iliac wing, sacroiliac joint, posterior column and anterior acetabular wall ([Figure 13](#fig13){ref-type="fig"});-Indicated mainly for physical trauma, especially acetabular fractures[@bib15], [@bib16].2)Protrusive or foraminal view[@bib14]: -Patient in supine position rotated 45° over the unaffected side; beam centered vertically on the thigh root ([Figure 14](#fig14){ref-type="fig"});-It evidences anterior column and posterior acetabular wall ([Figure 15](#fig15){ref-type="fig"}); and-Indicated mainly for physical trauma, especially acetabular fractures[@bib15], [@bib16].3)Pelvic inlet[@bib17]; -Patient in horizontal supine position, with beam incident in the craniocaudal direction with angulation of 60° ([Figure 16](#fig16){ref-type="fig"});-When properly executed, observe the promontory overlapping the anterior cortex of the S1 vertebral body[@bib17];-Indicated mainly for physical trauma (pelvic fracture); and-It allows us to evaluate the integrity of the pelvic ring, as well as anteroposterior and rotational deviations.4)Pelvic outlet[@bib17]: -Patient in horizontal supine position, with beam incident in the caudocranial direction with angulation of 45° ([Figure 17](#fig17){ref-type="fig"});-Technique properly executed when the upper part of the pubic symphysis is at the same level as the second sacral body;-Indicated mainly for physical trauma (pelvic fracture);-It allows us to evaluate sacral fractures (to observe the wedge format when intact and to evaluate the outline of the foramens), as well as fractures of the posterior portion of the iliac wing and of the pubic ramus, sacroiliac disjunction and vertical deviations[@bib17].

C) Suggestions of views by condition {#cesec50}
------------------------------------

1)Coxarthrosis:The AP pelvic radiograph is still the main examination, where it is possible to classify the degree of arthrosis.Another very useful view, particularly for initial cases of arthrosis, is Lequesne\'s false profile, as it evidences anterosuperior and medial impingement, often not clearly observed in the AP view ([Figure 18](#fig18){ref-type="fig"}), which can lead to inappropriate indications and surgeries.2)Alterations in the acetabular morphology and depth:The AP pelvic radiograph allows us to visualize alterations in the acetabular version, dysplasia, acetabular protrusion and coxa profunda.Alterations in the acetabular depth should be based on the ilioischial line, and are called coxa profunda when the floor of the acetabulum touches the line and acetabular protrusion when the femoral head surpasses such line ([Figure 19](#fig19){ref-type="fig"}).Lequesne\'s view is also useful in the evaluation of acetabular dysplasia, measuring the angle of anterior coverage of the femoral head, whose normal value is 25° or higher[@bib2] ([Figure 20](#fig20){ref-type="fig"}).3)Femoroacetabular impingement:With the AP radiograph we can evaluate the presence of deformity in the proximal portion of the femur, alterations in the acetabular version and dysplasia.The Lequesne, Ducroquet and Dunn views are used to evaluate the sphericity of the cervicocephalic junction, mainly in the anterolateral portion, as well as the acetabular coverage of the femoral head. Through Lequesne\'s false profile view we can visualize potential excessive acetabular coverage (Pincer impingement)[@bib18].As described previously, the Dunn and Ducroquet views are useful to measure the alpha angle, important in the study of CAME impingement.4)Fractures: a)Pelvis -- AP, inlet and outlet;b)Acetabulum -- AP, alar and foraminal; andc)Fractures of the proximal third of the femur -- AP, AP with traction and internal rotation (aiming to predict the degree of instability, and consequently, the surgical technical difficulty), cross table (an advantage in traumatized patients, since the affected hip is not mobilized).
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![Anteroposterior pelvic radiograph: positioning of patient supine with the lower limbs rotated internally from 15 to 20 degrees; beam incident on the median line, just above the pubic symphysis.](gr1){#fig1}

![Anteroposterior pelvic radiograph executed with correct technique. Observe the alignment of the coccyx with the pubic symphysis. The coccyx should be located cranially, no further than 2.5cm from the pubic symphysis.](gr2){#fig2}

![Anteroposterior pelvic radiograph and the main structures identified.](gr3){#fig3}

![Lequesne\'s false profile radiograph, called falseprofile as it corresponds to the profile of the head and of the proximal femur, and not of the acetabulum.](gr4){#fig4}

![Lequesne\'s false profile radiograph. Observe patient\'s positioning with the affected left lower limb further from the chassis. Patient in orthostatic position, with the back tilted 65° anteriorly in relation to the film chassis, both lower limbs in external rotation, with the affected limb perpendicular to the chassis and the contralateral limb parallel to the chassis.](gr5){#fig5}

![Lequesne\'s false profile radiograph executed with correct technique. Observe the distance between the two heads corresponding to the diameter of one of them.](gr6){#fig6}

![Ducroquet profile view. Patient in supine position, affected hip with flexion of 90° and abduction of 45°. Beam centered vertically on the coxofemoral joint.](gr7){#fig7}

![Radiograph in Ducroquet profile view.](gr8){#fig8}

![Measurement of the alpha angle (in the Ducroquet profile view: angle formed by the longitudinal axis of the femoral neck and line AC (A -- point of loss of sphericity of the head-neck junction, C -- center of the head, r -- radius of the femoral head).](gr9){#fig9}

![A) Surgical profile view. Patient supine, the X-ray tube should be angled 45° cranially in the horizontal plane, towards the thigh root. B) Radiograph in surgical profile view.](gr10){#fig10}

![A) Lauenstein pelvic radiograph. Patient in supine position with double abduction of the lower limbs; beam incident on the median line, just below the pubic symphysis, oriented vertically. B) Lauenstein pelvic radiograph.](gr11){#fig11}

![Alar oblique view of pelvis. Patient in supine position with rotation of 45° over the affected side; beam centered vertically on the thigh root.](gr12){#fig12}

![Alar pelvic radiograph of the left hip.](gr13){#fig13}

![Foraminal oblique view of the pelvis. Patient in supine position with rotation of 45° over the unaffected side; beam centered vertically on the thigh root.](gr14){#fig14}

![Foraminal pelvic radiograph of the left hip.](gr15){#fig15}

![Inlet view of pelvis. A) Patient in horizontal supine position, with beam incident in the craniocaudal direction with angulation of 60°. B) Inlet pelvic radiograph executed with correct technique. Observe the promontory overlapping the anterior cortex of the S1 vertebral body.](gr16){#fig16}

![Outlet view of the pelvis. A) Patient in horizontal supine position, with beam incident in the caudocranial direction with angulation of 45°. B) Outlet pelvic radiograph.](gr17){#fig17}

![AP view of left hip with slight anterosuperior impingement. Lequesne\'s false profileview of the same patient with more evident anterosuperior impingement.](gr18){#fig18}

![AP pelvic radiograph with coxaprofunda of the right hip and protrusion of the left hip.](gr19){#fig19}

![Lequesne\'s false profile radiograph. Visibility of the angle of anterior coverage of the femoral head. The lines are drawn passing through the center of rotation of the femoral head, with one vertical and the other passing across the more ossified edge of the acetabular portion.](gr20){#fig20}
